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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)13 Responsive to communication^) filed on 10 November 2003 . 
2a)^ This action is FINAL. 2b)D This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11,453 O.G.213. 

Disposition of Claims 

4) 13 Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) I3 Claimfe) 1-4.8-10. 12. 13. 17 and 18 is/are rejected. 

7) ^ Claim(s) 5-7.11 and 14-16 is/are objected to. 

8) Q Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

£>)□ The specification is objected to by the Examiner. 

10) ^ The drawing(s) filed on 09-07-2000 is/are: a)[3 accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR T. 85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 

1 1) D The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 
Priority under 35 U.S.C. §§ 119 and 120 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)DAII b)D Some*c)D None of: 

1 .□ Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. D Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-4, 8, 10, 12 and 13 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamawaki et al. (US Pat. 4894707) in view of Kunii et al. (US Pat. 
6252252). 

Regarding claim 1 , Yamawaki et al. disclose a method of forming an image/photo 
sensor comprising: 

- an integrated circuit (IC)/photosensor chip (1 in Fig. 5f) having a portion 
remaining exposed after packaging/encapsulating, each IC including a linear/two- 
dimensional array of 200,000-400,000 image/photosensitive sensors/devices 
(see area 4 in Fig. 1b;of image/photo sensors; Col. 1 , lines 15-20 and 50-55), 
such array including the photosensors being formed in lines along width/length 
direction of the IC and a plurality of conventional leads (6 in Fig. 5f) adapted for 
further mounting/soldering, the packaging method further comprising: 

- affixing the IC chip/die to a lead frame (Fig. 5c; Col. 2, line 66) 
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- connecting the IC die/chip to selected portions of the lead frame with bond wires, 
(Fig. 5d; Col. 2, line 67)and 

- encapsulating a portion of the lead frame and the die except for the exposed 
region where the exposed region of the die remains exposed to the external light, 
the encapsulating step comprising: mounting the lead frame, die and the bond 
wires in a mold (21/22 in Fig. 5e; Col. 3, lines 1-10) with a portion of the mold in 
contact with the exposed region of the IC die to prevent the encapsulating 
material from adhering to the exposed region of the IC die (Fig. 5e; Col. 3, 

line 50) 

(Fig. 5f; Fig. 5a-e; Col. 2, line 50- Col. 3, line 50). 

Yamawaki et al. fail to specify mounting the ICs containing the photosensors in 
alignment on a circuit board and soldering at least some of the leads for each IC to the 
circuit board. 

Kunii et al. teach a conventional method of forming a plurality of optical ICs on a 
leadframe (see IC 23 and 24 on leadframe 21/22 in Fig. 1 ) and further teach mounting 
such plurality of optical ICs/devices on other substrates such as printed circuit 
substrates/boards, metal substrates, TAB, etc. (Col. 11, lines 1-10) Furthermore, Kunii 
et al. teach using a circuit board including a plurality/array of optical IC devices, the 
device packages having soldered leads (see leads of the packaged device 50 on the 
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PWB 48 in Fig. 9) where the optical devices/photo sensors are soldered in a 
line/alignment (Fig. 9/10; Col. 12, line 3-15). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the ICs containing the photosensors in alignment on 
a circuit board and soldering at least some of the leads for each IC to the circuit board 
as taught by Kunii et al. so that the device inspection, cycle time and repair capability 
can be improved in Yamawaki et al's method. 

Regarding claim 2, Yamawaki et al. and Kunii et al. teach substantially the entire 
method of forming the image/photo sensor as applied to claim 1 above, wherein 
Yamawaki et al. teach the step of forming the ICs comprising: 

- affixing the IC chip/die to a lead frame (Fig. 5c; Col. 2, line 66) 

- connecting the IC die/chip to selected portions of the lead frame with bond wires, 
(Fig. 5d; Col. 2, line 67), and 

- encapsulating a portion of the lead frame and the die except for the exposed 
region where the exposed region of the die remains exposed to the external light, 

Regarding claims 3 and 4, Yamawaki et al. and Kunii et al. teach substantially the entire 
method of forming the image/photo sensor as applied to claims 1 and 2 above, wherein 
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Yamawaki et al. teach the steps of mounting the lead frame and encapsulating 
comprising: 

- mounting the lead frame, die and the bond wires in a mold (21/22 in Fig. 5e) 

- a portion of the mold being in contact with the exposed region of the IC die to 
prevent the encapsulating material from adhering to the exposed region of the IC 
die (Fig. 5e; Col. 3, line 50), and 

- the mold having a sloped/tapered surface (see 26 in Fig. 5e) adjacent to the 
portion contacting the exposed region of the IC where the sloped/tapered surface 

- forms one surface of the mold cavity receiving the bond wires when the lead 
frame with the IC die is mounted in the mold (Col. 3, lines 43-50). 

Regarding claim 8, Yamawaki et al. disclose an image/photo sensor integrated circuit 
(IC) package (1/9 in Fig. 5f) comprising: 

- a leadframe including a die paddle/frame and a plurality of leads (5 and 6 
respectively in Fig. 5a-5f ) 

- the IC/die (1 in Fig. 5f) being affixed/bonded to the die paddle/frame (Fig. 5c; Col. 
2, line 66), each IC including a linear/two-dimensional array of 200,000-400,000 
image/photosensitive sensors/devices (see area 4 in Fig. 1b; Col. 1 , lines 15-20 
and 50-55) linearly/in two-dimension aligned along the length and width in an 
area on the upper surface of the IC die 
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- bond wires connecting the IC die to selected portions of the leadframe (6 and 8 
respectively in Fig. 5d-5f), and 

- the package having a resin/packaging material (9 in Fig. 5f) encapsulating a 
portion of the lead frame, bonding wires and the die except for an exposed region 
of the IC die containing image/photosensitive sensors/devices (see Fig. 5f) where 
the exposed region of the die remains exposed to the external light through the 
resin/packaging material 

(Fig. 5a-5f; Col. 2, line 50- Col. 3, line 50). 

Yamawaki et al. fail to teach using the IC package for a linear photosensor array. 

Kunii et al. teach mounting a plurality of optical IC devices/photo sensors on 
substrates such as printed circuit substrates/boards, metal substrates, TAB, etc. (Col. 
11, lines 1-10) where a plurality/array of optical IC devices/photo sensors having 
respective leads are soldered to a printed circuit board (see soldered leads on the PCB 
48 in Fig. 9; Col. 11, line 1- Col. 12, line 15), the optical devices/photo sensors being in 
a linear alignment/array (see 50 in Fig. 9 and 10; Col. 12, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the IC package for a linear photosensor array as 
taught by Kunii et al. so that the device inspection, cycle time and repair capability can 
be improved in Yamawaki et al's IC package. 
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Regarding claim 10, Yamawaki et al. and Kunii et al. teach substantially the entire 
claimed structure as applied to claim 8 above, wherein Yamawaki et al. teach the IC die 
being affixed to the leadframe using a conventional method of die bonding/adhesive 
bonding (Col. 1, line 40; Fig. 4c, 5c, etc.). 

Regarding claim 12, Yamawaki et al. and Kunii et al. teach substantially the entire 
claimed structure as applied to claim 8 above, wherein Yamawaki et al. teach the bond 
wires connecting the IC die to the selected portions of the leadframe (6 and 8 
respectively in Fig. 5d-5f). 

Regarding claim 13, Yamawaki et al. disclose an image/photo sensor integrated circuit 
(IC) package (1/9 in Fig. 5f) comprising: 

- a leadframe including a die paddle/Frame and a plurality of leads (5 and 6 
respectively in Fig. 5a-5f ) 

- the IC/die being affixed/bonded to the die paddle/frame (Fig. 5c; Col. 2, line 66), 
each IC including a linear/two-dimensional array/plurality of 200,000-400,000 
image/photosensitive sensors/devices (see area/surface region 4 in Fig. 1 b; 
Col. 1, lines 15-20 and 50-55) linearly/in two-dimension aligned along the length 
and width in an area/surface region on the upper surface of the IC die, 

- bond wires connecting the IC die to selected portions of the leadframe (6 and 8 
respectively in Fig. 5d-5f), and 
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- the package having an encapsulated portion of the lead frame, bonding wires 
and the die except for the exposed surface region of the IC die containing 
image/photosensitive sensors/devices (9 in Fig. 5f) where the exposed region of 
the die remains exposed to the external/ambient light through the packaging 

(Fig. 5a-5f; Col. 2, line 50- Col. 3, line 50). 

Yamawaki et al. fail to teach using the IC package being a linear photosensor array 
comprising: 

- a circuit board 

- a plurality of ICs being mounted in a line and linearly aligned array along a length 
of a surface region of the IC die and a plurality of leads adapted for soldering to 
the circuit board, wherein the surface regions of each packaged IC being in 
alignment, and 

- at least some of the leads for each packaged IC being soldered to the circuit 
board. 

Kunii et al. teach mounting a plurality of optical IC devices/photo sensors on 
substrates such as printed circuit substrates/boards, metal substrates, TAB, etc. 
(Col. 11, lines 1-10) where a plurality/array of packaged optical IC devices/photo 
sensors having respective leads are soldered to a printed circuit board (see soldered 
leads on the PCB 48 in Fig. 9; Col. 11, line 1- Col. 12, line 15), the optical 
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devices/photo sensors being in a linear alignment/array (see 50 in Fig. 9 and 10; 
Col. 12, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art at the 
time invention was made to incorporate the linear photosensor array on a circuit 
board such that the plurality of ICs being mounted in a line and linearly aligned array 
along a length of a surface region of the IC die where the surface regions of each 
packaged IC being in alignment and at least some of the leads for each packaged IC 
being soldered to the circuit board as taught by Kunii et al. so that the device 
inspection, throughput, cycle time and repair capability can be improved in 
Yamawaki et al's IC package. 

3. Claims 17 and 18 are rejected under 35 U.S.C> 103(a) as being unpatentable 
over Yamawaki et al. (US Pat. 4894707) in view of Hirai (US Pat. 5384286). 

Regarding claims 17 and 18, Yamawaki et al. disclose a mold (21/22 in Fig. 5e) for 
packaging ICs comprising: 

- a surface against which a leadframe strip is placed (not numerically referenced in 
Fig. 5E, see a lower surface of an upper mold 21 contacting leads 6 of the 
leadframe strip 5/6 in Fig. 5e) 

- a cavity region extending from the surface placed (24 around the leads 6 under 
the mold surfaces 26 and 27 forming hollow regions in Fig. 5e; Col. 3, lines 43- 
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50), the cavity region receiving the IC die (1/3 in Fig. 5a-5e) affixed to the 
leadframe strip, the die having bonding wires being connected to the leadframe 
strip when the leadframe strip is placed against the surface, 
- the cavity region being formed by: 

o a first surface contacting a surface region of the IC die (not numerically 
referenced in Fig. 5E, see a lower horizontal surface of an upper mold 21 
contacting the surface region 3 of the die in a hollow section 25 in Fig. 5e) 
when the leadframe strip is placed against the surface to prevent an 
encapsulate material from adhering the surface/surface region of the IC 
die (see Fig. 5f), and 
o a sloped/tapered surface extending from the first surface of the cavity (26 
in Fig. 5e) to form an area receiving the bond wires connecting the IC die 
to the leadframe strip when the leadframe strip is placed against the 
surface 

(Fig. 5e; Fig. 5a-5e; Col. 3, lines 42-62; Col. 1-3). 

Yamawaki et al. fail to teach a plurality of cavity regions in the mold, each cavity region 
receiving the IC die and the surface of the leadframe including projecting pins, the pins 
being received by the tooling holes when the leadframe is placed against the surface 
the plurality of cavity regions. 
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Hirai teaches a conventional encapsulating apparatus comprising a mold and a 
leadframe (120 and 20 in Fig. 1 and 2) where the leadframe include 
projecting/positioning pins (124 in Fig. 1), which are received by the tooling holes (20b 
in Fig. 1) when the leadframe is placed against the surface (Col. 3, lines 28-50). Hirai 
further teaches the mold having a plurality of upper and lower molds being connected to 
each other/contiguous forming a plurality of cavity regions such that a plural number of 
the IC dice can be encapsulated in one process (Col. 3, lines 15-26). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the mold having the plurality of cavity regions, each 
cavity region receiving the IC die and the leadframe including projecting pins where the 
pins are received by the tooling holes when the leadframe is placed against the surface 
as taught by Hirai so that the alignment between the leadframe and the mold can be 
improved in Yamawaki et al's IC package. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamawaki et al. (US Pat. 4894707) and Kunii et al. (US Pat. 6252252) as applied to 
claim 8 above, and further in view of Alagaratnam et al. (US Pat. 5814881). 

Regarding claim 9, Yamawaki et al. and Kunii et al. teach substantially the entire 
claimed structure as applied to claim 8 above, except the die paddle being smaller in 
length dimension than the IC die. 
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Alagaratnam et al. teach using a leadframe package having a die paddle (12 in 
Fig. 1) with predetermined length/width/peripheral dimensions, the peripheral 
dimensions of the die paddle being substantially smaller than those of the IG chip (14 in 
Fig. 1; Col. 3, lines 30-36). 

It would have been obvious to a person of ordinary skill in the art at the time 
invention was made to incorporate the die paddle being smaller in length dimension 
than the IC die as taught by Alagaratnam et al. so that the encapsulation defects and 
the device dimensions and weight can be reduced in Kunii et al. and Yamawaki et al's 
IC package. 

Response to Arguments 

5. Applicant's arguments filed on 1 1 -1 0-03 have been fully considered but they are 
not persuasive. 

A. Applicant contends that none of the references teach the photosensors being 
formed in a line or linearly aligned along a length on the upper surface of the IC die. 

However, as explained above, Yamawaki et al. teach the IC containing the 
linear/two-dimensional array of image/photo sensors (see region 4 in Fig. 1a-1c; Col. 1, 
lines 15-20 and 50-55), such array comprises linearly aligned photosensors being 
formed in lines along the length or width of the IC. 
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Allowable Subject Matter 

6. Claims 5-7, 1 1 and 14-16 are objected to as being dependent upon a rejected 
base claims, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nitin Parekh whose telephone number is 571-272-1663. 
The examiner can normally be reached on 09:00AM-05:30PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on 571-272-1732. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-931 8. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0956. 



Nitin Parekh 

EDDIE LEE 




NP 
03-08-04 
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